Dehydroabietic acid isolated from Pinus elliottii exerts in vitro antileishmanial action by pro-oxidant effect, inducing ROS production in promastigote and downregulating Nrf2/ferritin expression in amastigote forms of Leishmania amazonensis.
Dehydroabietic acid (DHA) is one of the main constituents of the resin that have antiprotozoal activity against Leishmania spp., but the leishmanicidal mechanism is unknown. The objective of the study was to investigate in vitro the leishmanicidal activity of the natural compound DHA against intracellular and extracellular forms of L. amazonensis and the mechanism of action involved. The antileishmanial activity of DHA was evaluated in vitro against promastigote forms of L. amazonensis by counting in Neubauer chamber. The morphological changes were observed by scanning electron microscopy and cell death mechanism by fluorescence assay using 2',7'-dichlorofluorescein diacetate probe (H2DCFDA), tetramethylrhodamine ethyl ester (TMRE), annexin-V and propidium iodide (PI). The antiamastigote effect was observed by counting the number of amastigotes per macrophage and percentage of infected cells. In addition, reactive oxygen species (ROS) production, nitric oxide (NO), cytokines, free iron and total iron-binding capacity (TIBC), expression of nuclear factor erythroid 2-related factor 2 (Nrf2) and ferritin were evaluated. DHA inhibited the proliferation of promastigotes at all times tested. The compound (IC50, 40 ± 0.1458 μg/mL) altered the morphology of the promastigote forms, caused mitochondrial depolarization, induced ROS production, increased phosphatidylserine exposure and caused loss of plasma membrane integrity. DHA also reduced the number of amastigotes and the percentage of infected macrophages by increasing ROS production, free iron and TIBC, and also caused downregulation of Nrf2 and ferritin expression. DHA was effective in the elimination of L. amazonensis both in its promastigote forms by apoptosis-like mechanisms and intracellular form by ROS production.